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This is a decision on appeal fromthe final rejec-
tion of clains 1 and 5, all of the clains pending in the
appl i cation.

The invention relates to a nozzle plate for an ink-
jet recorder, wherein the surface of the nozzle plate is
coated with a water-repellent coating. The coating surrounds
each nozzl e hol e except for a predeternm ned area i medi ately
adj acent each hol e.

Representati ve i ndependent claim1l1l is reproduced as
fol | ows:

1. A nozzl e plate having one or nore nozzle holes
for ejecting ink droplets, wherein a water-repellent coating
Is formed on a surface of said nozzle plate surrounding said
nozzl e holes, so as to | eave an uncoated portion of said
nozzl e plate surface surroundi ng said nozzle holes, said
uncoated portion having an outer dianeter |arger than a

di aneter of said nozzle holes by no greater than approximtely
140% of the dianmeter of said nozzle holes.

The references relied on by the Exam ner are as

fol |l ows:
Fujinmura et al. (Fujimra) 4,751, 532 Jun. 14, 1988
Mura et al. (Mura) 4,801, 955 Jan. 31, 1989
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Claims 1 and 5 stand rejected under 35 U . S.C. § 103
as being unpatentable over Mura in view of Fujinura.

Rat her than repeat the argunents of Appellants or
t he Exam ner, we nmake reference to the brief and the answer
for the details thereof.

OPI NI ON

After a careful review of the evidence before us, we
agree with the Exam ner that clainms 1 and 5 are properly
rejected under 35 U. S.C. § 103.

The Exam ner reasons that Mura teaches the clai ned
nozzle plate in Figure 11B, wherein elenent 52 is the ink
repelling layer surrounding the nozzle holes. As shown in
Figure 11B, an uncoated area exi sts around each nozzle hole.
Since Mura does not specify the relative size of the uncoated
area, the Exam ner has turned to Fujinura. Fujimnmura teaches

the benefits of having an uncoated area around nozzle slits,



Appeal No. 1997-1335
Application No. 08/201, 023

equi valent to nozzle holes. Fujinmura indicates that the
uncoated area “can be easily set to formany desired neni scus”
(colum 4, lines 65-68). (Answer-pages 2 and 3.) Thus, the
Exam ner states:
It woul d have been obvious to one of

ordinary skill in the art at the tinme the invention

was made to make the nozzle plate of Mura, et al.

with the anmobunt of uncoated area of Fujinura, et al.

because the anmpunt of uncoated area of Fujinura, et

al. can be optim zed to produce any desire[sic

desired] neniscus as desired by Mura, et al. in the

art. (Answer-page 3.)

Appel  ants do not dispute the use of a water-

repell ent coating with an uncoated area surroundi ng nozzle
hol es. Appellants argue that the references do not disclose
or suggest the relative size of the uncoated area to the
nozzl e hole size being the clainmed 140% Appellants cal cul ate
the relative size of Mura’ s Figure 11B enbodi nent based upon
Mura's Figure 10 enbodi nent (brief-page 6). W find these
cal cul ations to be unconvincing since they anmobunt to nere
conjecture, wthout any evidence to indicate a size
rel ati onshi p between these figures.

Appel | ants acknowl edge Fujinura teaches a

predet erm ned di stance (area) fromthe edge of a nozzle hole
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which is left not coated by the water-repellent nateri al
(brief-page 7). However, Appellants argue, all of Fujinura s
exanpl es far exceed the 140% rel ati onshi p cl ai med by
Appel l ants. W are unconvinced that Fujinura s exanples |imt
the extent to which the uncoated area nmay exceed the size of
the nozzle opening. This is especially so since Fujinura
states that the size can be set to form any desired neniscus

si ze.

Fuj i mura recogni zes that nozzle plate geonetries may
di ffer dependent upon the particular environnment in which they
are used. Nozzle plates may be subjected to thermal energy in
conjunction with an electrostatic field either sinultaneously
or in atined relationship (colum 5, lines 57-68). The
el ectric (thermal) energy may be pulsed in a variety of ways
to change the ink’s physical properties, such as viscosity,
surface tension, electrical conductivity and the |ike (colum
5, lines 48-50). Exanple 3-1, with a slit size of 100 Fm
produced an ink dot of 150 Fmwith a printing tinme of 0.4 nsec

(colum 9, lines 9,10, 33 and 34); while exanple 3-2, with a
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slit size of 5 Fm produced an ink dot of 160 Fmw th a
printing time of 0.5 nsec (colum 9, lines 53-61). In Mura,
Figure 11B produces a relatively |arge neniscus (colum 9,
lines 27 and 28), while Figure 11C produces a relatively small
meni scus which would require a | ower threshold voltage for
di scharging the ink (colum 9, lines 37-40). Thus, we see
that nozzle plates are subjected to a | arge variety of
applications. Appellants envision a piezo transducer drive
system (brief-page 4), Mura envisions an electric field and
air pressure system (columm 1, lines 14 and 15), while
Fujinmura envisions a thermal energy and electric field system
(abstract). Appellants’ clains are not limted to any
particul ar system or operational constraints. Each system may
use a variety of inks having different physica
characteristics. Each systemmay require different ink dot
si zes, depending on desired print quality and printing speed.
Accordingly, we agree with the Exam ner that
opti m zation of the nozzle size and predeterm ned distance of
the water-repellent coating fromthe nozzle hol e edge, would

have been obvi ous once the particular nozzle plate application
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were determ ned. Determning the optimal values of result
effective variabl es woul d have been obvious and ordinarily
within the skill of the art. 1In re Boesch, 617 F.2d 272, 205
USPQ 215 ( CCPA 1980).

Appel  ants argue the standard for patentability is
not whether it would have been “obvious to try” the clained
invention, and cite In re Fine (brief-page 9). W do not find
this to be an “obvious to try” situation. Mura and Fujinura
both teach trying various anounts of uncoated areas. W find
this to be a situation of “obvious to optimze”, based on
result effective variables.

Looki ng at the scope of claim1l, we note that the
clained size is “no greater than approximately 140% (enphasis
added). W also note that claim5 recites “no greater than
approxi mately 120% (enphasis added). Since there is a
di fference of 20% between the two clains, it would be |ogica
to project the high end of claiml1l to be about 160% On the
ot her hand, since the lower Iimt is recited in claim1l as
nerely “larger than a dianeter of said nozzle holes”, we

reason the lower limt could be as | ow as 100. 001% probably
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wi thi n manufacturing tol erances. Thus, the Exam ner’s
statenment that Mura' s Figure 11C, with a 100% ratio, could
neet the claimrequirenents (answer-page 4), is especially
true when consi deri ng manufacturing tol erances.

In view of the foregoing, the decision of the
Exam ner rejecting clains 1 and 5 under 35 U.S.C. § 103 is

affirned.

No tinme period for taking any subsequent action in
connection with this appeal nay be extended under 37 CFR

§ 1.136(a).
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